Introduction
The deformation field generated by an earthquake is, of course, largest near its source. However, it is not insignificant even at teleseismic distances from the source [Press, 1965] .
Thus the displacements experienced by mass elements of the • far from the earthquake source can, when integrated over the entire Earth, contribute significantly to changes in global geodynamic properties of the Earth such as its rotation and gravitational field. The importance of this far-field displacement field upon the Earth's rotational properties has been recognized by a number of investigators concerned with evaluating earthquakes as a possible excitation source of the Chandler wobble [e.g., DahIen, 1971 DahIen, , 1973 Gross, 1986 ]. C•anges in surface gravity have been observed following e.arthquakes [e.g., Barnes, 1966] , and a number of stud/es have been done to predict such changes based upon a dislocation model_of the earthquake [e.g., Rundle, 197 0094-8276 / 90 / 9 0GL-01058503.00 largest earthquake to have occtn'red since the 1977 Sumba and Tonga events. This study is undertaken in order to evaluate the effect of this event upon global geodynamic properties of the Earth. In particular, the theoretical coseismic effect of the Macquarie Ridge earthquake upon the Earth's rotational properties and low-degree spherical harmonic coefficients of its gravitational field are computed. Observations of the Earth's rotational properties are examined for the expected signatures, and the magnitude of the expected changes in the gravitational field coefficients are compared to the precision with which they are being currently determined from satellite tracking data. It should be emphasized that this paper is concerned with just the coseismic effect of the Macquarie Ridge earthquake. In general there can be pre-seismic and post-seismic motions associated with an earthquake that can contribute to changing the Earth's rotational properties and gravitational field. However, the modelling of these effects is beyond the scope of the present paper, as are the effects of viscoelasticity.
Theory
The procedure described in detail by Chao and Gross [1987] , and summarized below, for modeling the effects of earthquakes on the Earth's rotation and gravitational field is followed here.
Gravitational Field Changes
The gravitational potential U(ro) at some external field point ro(r o, 0o, q•o) due to a body of arbitrary shape and density distribution p(r) is given by: lVo p(r) When an earthquake occurs, the Earth's density distribution is perturbed, causing the Stokes coefficients to change. In order to compute this change, a Lagrangian approach is taken wherein a mass element dM is followed during the deformation process from its initial position r to its final position r+u. If the displacements due to the deformation are small, then the integrand in expression (4) Chao and Gross [1987] overcame this by additionally computing the earthquake-induced change to the trace of t..he inertia tensor zlT, thereby allowing zl/zz to be recovered _from AT and ZlC20. This procedure is followed herein. Dickey and Schutz, 1989 ] that these improvements be such as to yield accuracies of about 0.1 milli-arcsec in the determination of polar motion, and of about 6 Ixsec in the determination of UT1. At this proposed level of accuracy, the effect of the Macquarie Ridge event on the length-of-day would still not be observable, but its effect upon polar motion might be. Table 1 
